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ANTIPERSPIRANT DEODORANT 
COMPOSITIONS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This is a continuation~in-part application of US. Ser. No. 
08/199,499, ?led on Feb. 2, 1994, abandoned. 

FIELD OF THE INVENTION 

The present invention is directed to antiperspirant com 
positions comprising an antiperspirant compound, like an 
astringent salt; a borate crosslinker, like boric acid; a sur 
factant, preferably a nonionic surfactant or, more preferably, 
a nonionic surfactant blend, having an HLB value of about 
3 to about 20; a carrier; and optionally, a hydrophobic 
compound, like a siloxane. The antiperspirant compositions 
are gelled or solid compositions that typically are transpar 
ent, phase stable and essentially nonwhitening and nonstain 
ing to skin and clothing after topical application; e?ectively 
deliver the antiperspirant compound to the skin; and exhibit 
excellent sensory properties. The present invention also is 
directed to methods of using the antiperspirant composi 
tions, and to gelled or solid topically-effective compositions 
in general. 

BACKGROUND OF THE INVENTION 

Antiperspirant compositions are well-known in the cos 
metic art. An ideal antiperspirant composition is stable for 
the life of the composition, effectively delivers the antiper 
spirant compound to the skin, does not leave a visually 
observable white residue on the skin or clothing, and is 
esthetically pleasing to the consumer. 

Antiperspirant compositions are available in a variety of 
forms, such as aerosol suspensions; pump sprays; roll-on 
powders; emulsions or suspensions; and solid gels, waxes or 
suspensions. Antiperspirant compositions traditionally have 
been prepared as either oil-in-water emulsions or water-in 
oil emulsions. Therefore, antiperspirant compositions of any 
form typically have a milky or opaque appearance and are 
manufactured by complex methods. Antiperspirant compo 
sitions prepared as emulsions often feel wet or oily when 
applied to the skin, and often remain tacky after the carrier 
of the composition evaporates. In addition, many emulsion 
type antiperspirant compositions leave a white, staining 
residue on contacted skin or clothing. 

Gelled emulsion-type antiperspirant compositions are 
used by rubbing an area of the body, such as the underarm, 
to apply a layer of the composition to the skin, and thereby 
reduce odor and/or perspiration. Gelled or solid antiperspi 
rant compositions preferably possess the esthetic properties 
of nonbrittleness, smoothness, nonoiliness and nontacki~ 
ness. Clarity, or transparency, of antiperspirant compositions 
also is a long-sought desirable esthetic property. Another 
highly desirable, but hard to achieve, esthetic property is 
avoiding a visible residue, e.g., a white layer, that is left on 
the skin or clothing after the antiperspirant composition is 
applied. 
Nonemulsi?ed antiperspirant compositions also are 

known in the art. However, nonemulsi?ed compositions 
often require shaking prior to each use in order to redisperse 
the insoluble antiperspirant compound that has separated 
from the composition. Nonemulsi?ed antiperspirant compo 
sitions that do not require shaking prior to each use, such as 
an antiperspirant creme or paste, typically include a rela 
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2 
tively high percentage of suspending agents, like an orga 
noclay. The presence of an organoclay in an antiperspirant 
composition is a principal source of the whitening and 
staining of skin and clothing. 

Investigators have searched for antiperspirant composi 
tions, and especially transparent antiperspirant composi 
tions, that display the above-listed desirable properties. A 
gelled or solid antiperspirant composition is dif?cult to 
formulate and manufacture because the composition 
requires sufficient ?rrrmess to withstand rubbing across the 
skin to deliver a su?icient amount of the antiperspirant 
compound to the skin, and the composition also should be 
nonbrittle to resist fracturing and crumbling. Additional 
formulation parameters include viscosity control, lack of 
syneresis and nontackiness. Transparent, gelled or solid 
antiperspirant compositions are more di?icult to formulate 
because of the added requirement of transparency. 
A transparent gelled or solid antiperspirant composition 

which has esthetic and functional properties equal to or 
better than presently-available antiperspirants compositions 
is highly desired by consumers. However, providing a 
commercially-acceptable, transparent gelled or solid anti 
perspirant composition requires overcoming several formu 
lation and manufacturing problems. 

Transparent antiperspirant compositions, especially in the 
gel or solid, i.e., stick, form, are particularly favored by 
consumers because such transparent products are estheti 
cally-appealing and project the appearance of product purity, 
safety, good performance and being non-whitening. How 
ever, due to the instability and the difficult manufacture of 
transparent compositions, transparent antiperspirant compo 
sitions are not readily available to consumers. 

Solid antiperspirant compositions are divided into three 
main classes, i.e., compressed powder sticks, gel sticks and 
wax sticks. Each of these classes has advantages, but each 
class also has particular disadvantages. Compressed powder 
sticks for example are frequently brittle and hard, and leave 
a cosmetically-unacceptable powdery residue after applica 
tion. Frequently, wax-based products are cosmetically unac 
ceptable because of such factors as hardness, greasiness and 
tackiness. The opacity of wax sticks and the visually 
observable white residue remaining after application also are 
esthetically undesirable. 

Gel-type solid antiperspirant compositions have several 
advantages over both compressed powder sticks and wax 
sticks. For example, the gelled antiperspirant compositions 
leave less residue or dust on the skin. The gelled antiper 
spirant compositions also glide easily over the skin surface 
resulting in an easy and comfortable application of the 
composition. 

However, the preparation of antiperspirant compositions 
in the form of an effective and stable gel is di?icult. For 
example, a critical ingredient in gelled antiperspirant com~ 
positions is the gelling agent. Many prior gelled antiperspi 
rant compositions comprise gelled hydroalcoholic solutions 
including a gelling agent, such as sodium stearate, to form 
the gel. However, common gelling agents cannot be used in 
the presence of acidic antiperspirant compounds because of 
an interaction between the gelling agent, which is alkaline, 
and the antiperspirant compound. 

Prior transparent, gelled or solid antiperspirant composi 
tions also typically were divided into three main classes. 
One of these classes is the optically-clear gelled emulsion 
compositions. These compositions include a water phase 
and an oil phase. The oil phase is suspended in the water 
phase by using a sufficient amount of an appropriate emul 
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si?er or emulsi?ers. The emulsions conventionally con 
tained waxes, silicones, clays and emollients. The optically 
clear gelled emulsion compositions are illustrated in U.S. 
Pat. Nos. 4,673,570, 4,268,499, 4,278,655, and 4,350,605; 
EP 0 450 597; and in “Deodorant and Antiperspirant For 
mulary”, Cosmetics & Toiletries, Dec. 12, 1985, vol. 100, p. 
65—75. 
The optically-clear gelled emulsion compositions often 

exhibit the disadvantages of composition instability during 
storage; the development of a hazy or milky appearance 
during storage; a stringy, tacky, oily consistency and other 
undesirable esthetics. In addition, the emulsion gel compo 
sitions often leave a visible residue, in the form of a white 
layer, on the skin or clothing. Another disadvantage of 
optically-clear gelled emulsion compositions is the complex 
method of preparing an optically-clear gelled emulsion 
composition. The method traditionally requires high shear 
rates during mixing, high processing temperatures, and a 
series of cooling and heating process steps. In one embodi 
ment of the present invention, optically-clear gelled emul 
sion compositions are prepared by a simple method to 
provide antiperspirant compositions that overcome the 
above-described disadvantages of optically-clear gelled 
emulsion compositions. 
A second class of transparent gelled or solid antiperspirant 

compositions is antiperspirant compositions thickened with 
l,3:2,4-dibenzylidene-sorbitol (DBS) or DBS derivatives. 
Such transparent antiperspirant compositions are disclosed 
in U.S. Pat. Nos. 4,822,602 and 4,725,430; European Patent 
Publication 0 512 770; WO 91/15191; and WO 92/19222. 

Transparent, gelled antiperspirant compositions thickened 
with DBS or DBS-type compounds have a major disadvan 
tage in that the compositions are unstable in the presence of 
highly-acidic antiperspirant compounds at elevated tempera 
tures. In addition, another disadvantage is the high tempera 
ture required for manufacturing DES-thickened composi 
tions (i.e., about 230° F. to about 240° F). 
The third class of transparent gelled or solid antiperspirant 

compositions is the acid-base complex gels. These transpar 
ent antiperspirant compositions are prepared by interacting 
the active antiperspirant compound with a carboxylic acid 
salt. Transparent acid-based complex gels are disclosed, for 
example, in U.S. Pat. Nos. 3,255,082 and 2,876,163; and in 
European Publication No. 0 448 278. Govett et al. U.S. Pat. 
Nos. 2,607,658 and 2,654,616 disclose a gel comprising an 
aluminum chlorohydroxy complex and a borate. 

For example, EP 0 448 278 discloses complexing an 
antiperspirant aluminum salt with ammonium acetate. U.S. 
Pat. No. 2,876,163 discloses complexing an antiperspirant 
aluminum salt with various water-soluble inorganic salts, 
like an alkali metal oxide, hydroxide, or carbonate, or a salt 
of an organic or inorganic acid, such as sodium carbonate, 
sodium phosphate, or sodium glutamate. 

This third class of transparent antiperspirant compositions 
has a major disadvantage in that the active antiperspirant 
compound is partially deactivated by the salt, thereby reduc 
ing the ef?cacy of the antiperspirant compound and, accord 
ingly, the antiperspirant composition. In addition, the result 
ing gels or solids are very brittle, tacky, and/or possess other 
undesirable esthetic properties, such as in the compositions 
disclosed in U.S. Pat. No. 3,255,082, which are emulsions or 
sols and therefore are often opaque. 

Although numerous patents disclose transparent gelled or 
solid antiperspirant compositions, the gelled compositions 
designated as clear or transparent do not have the clarity 
desired by consumers. Some transparent antiperspirant com 
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4 
positions also exhibit syneresis, or phase separation, during 
storage. Moreover, many of the prior art transparent com 
positions become cloudy or hazy after standing for a period 
of time. Typically, haziness increases to such an extent that 
the composition is cloudy and has little or no transparency 
about a month after preparation. Antiperspirant composi 
tions conventionally have a product life in excess of one 
month. Therefore, the length of time the composition retains 
its transparency is an important esthetic property.. 

Investigators have continually sought to provide a gelled 
or solid antiperspirant composition having both long-term 
stability and su?icient esthetic and functional properties for 
consumer acceptance. These esthetic and functional proper 
ties include transparency, a su?icient hardness for applica 
tion to the skin, a low degree of brittleness to resist fracture 
and crumbling of the composition, no visually-observable 
whitening of the skin and clothing, and the ability to 
effectively deliver the antiperspirant compound to the skin 
without providing a tacky or sticky feeling. The present 
invention is directed to providing gelled or solid antiperspi 
rant compositions, and preferably transparent compositions, 
exhibiting these consumer-acceptable esthetic and func 
tional properties. 

SUMMARY OF THE INVENTION 

The present invention relates to gelled or solid topically 
eifective compositions, and especially antiperspirant com 
positions, having improved efficacy and esthetics, and to 
methods of using the antiperspirant compositions. More 
particularly, the present invention is directed to a transpar 
ent, gelled or solid antiperspirant composition comprising an 
antiperspirant compound; a borate crosslinker; a surfactant, 
preferably a nonionic surfactant or a blend of nonionic 
surfactants, having an HLB value of about 3 to about 20; a 
carrier comprising water; and, optionally, a hydrophobic 
compound. 
The “HLB value”, or hydrophobic-lipophilic balance 

value, of a surfactant is a term well-known to those skilled 
in the art. The HLB value is related to the solubility of the 
surfactant, wherein a surfactant with a low HLB value, i.e., 
about 10 or less, tends to be oil-soluble and a surfactant with 
a high HLB value, i.e., greater than about 10, tends to be 
water-soluble. 

In particular, the gelled or solid topically-effective com 
positions comprise: 

(a) about 1% to about 40% by weight of an antiperspirant 
compound, like an astringent salt, or other water 
soluble, topically-active compound; 

(b) about 0.5% to about 10% by weight of a borate 
crosslinker, like boric acid, sodium tetraborate, or a 
mixture thereof; 

(0) about 0.5% to about 70% by weight of a surfactant; 
((1) a carrier comprising water; and 
(e) optionally, 0% to about 50% by weight of a hydro 

phobic compound, like a siloxane or a hydrocarbon. 
The transparent antiperspirant compositions are acidic 
in nature, having a pH of about 2 to about 6. 

The transparent, gelled or solid antiperspirant composi 
tions maintain composition clarity over extended storage 
periods, are essentially nonstaining and nonwhitening to 
skin and clothing, effectively deliver the antiperspirant com 
pound to the skin, are nonbrittle, and exhibit excellent 
esthetic and functional properties, including sensory prop 
erties, for consumer acceptance. The present antiperspirant 
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compositions remain transparent for at least six months 
when stored at room temperature. 

In a preferred embodiment, the transparent gelled or solid 
antiperspirant composition comprises: 

I (a) about 5% to about 30% by weight of an aluminum or 
zirconium astringent salt, or a combination thereof; 

(b) about 0.8% to about 7% by weight of a borate 
crosslinker; 

(c) about 1% to about 50% by weight of a nonionic 
surfactant blend comprising a ?rst nonionic surfactant 
having an HLB value of about 10 or greater and a 
second nonionic surfactant having an HLB value of less 
than about 10, wherein the nonionic surfactant blend 
has an HLB value of about 10 to about 18; 

(d) a carrier comprising water; and 
(e) optionally, 0% to about 40% by weight of a hydro 

phobic compound, wherein the transparent antiperspi~ 
rant composition has a pH of about 3 to about 5. 

In another preferred embodiment, the transparent, gelled 
or solid antiperspirant compositions include a liquid crystal 
phase to provide a transparent antiperspirant composition 
when a hydrophobic compound is present in the composi 
tion. 
The present invention also relates to methods of treating 

or preventing malodors associated with human perspiration, 
especially underarm odor. The methods comprise topically 
applying an effective amount of a gelled or solid antiper 
spirant composition of the present invention to the skin of a 
human. 
The present invention also relates to transparent, gelled or 

solid compositions comprising a water-soluble topically 
active compound, such as an analgesic, having improved 
sensory and esthetic properties. Such compositions further 
comprise a borate crosslinker, a nonionic surfactant or a 
nonionic surfactant blend, a carrier comprising water, and, 
optionally, a hydrophobic compound. The water-soluble 
topically~active compound is used in place of or in conjunc 
tion with the antiperspirant compound of the antiperspirant 
composition. 

Therefore, in other embodiments of the present invention, 
the transparent, gelled or solid topically-e?ective composi 
tion incorporates water-soluble, topically-active drugs and 
rnedicaments; topical anesthetics; skin-soothing emollients 
and other topical cosmetic compounds; topical anti-in?am» 
matories; and the like. 
The above and other advantages and novel features of the 

present invention will become apparent from the following 
detailed description of the preferred embodiments of the 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A gelled or solid antiperspirant composition of the present 
invention comprises an antiperspirant compound, a borate 
crosslinker, a nonionic surfactant or a nonionic surfactant 
blend, an aqueous-based carrier, and, optionally, a hydro 
phobic compound. In particular, the gelled or solid antiper 
spirant compositions have a pH of about 2 to about 6 and 
comprise: 

(a) about 1% to about 40% by weight of an antiperspirant 
compound; 

(b) about 0.5% to about 10% by weight of a borate 
crosslinker; 

(c) about 0.5% to about 70% by weight of a surfactant; 
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6 
(d) a carrier comprising water; and 
(e) optionally, 0% to about 50% by weight of a hydro 

phobic compound, such as a siloxane or a hydrocarbon. 
Typically, the antiperspirant compositions are transpar 
ent. As used here and hereinafter, the term “transpar 
ent” is de?ned as at least 50% transmittance determined 
spectrophotometrically at 700 nm (nanometers). 

The following detailed description illustrates antiperspi 
rant compounds. However, in addition to the antiperspirant 
compositions, a topically-eifective composition including a 
water-soluble, topically-active compound other than or in 
addition to an antiperspirant compound, and ingredients (b) 
through (e) also demonstrate the improved sensory and 
esthetic properties of the antiperspirant compounds. Exem 
plary topically-active compounds include topically-e?ective 
drugs and medicaments, topical aesthetics, skin-soothing 
emollients and other topical cosmetic compounds, topical 
anti-in?ammatories and the like. The present invention also 
relates to such topically-effective compositions. 

The transparent gelled antiperspirant compositions are 
stable to phase separation, do not become hazy or milky 
during storage, and exhibit exceptional esthetic and func 
tional properties. The antiperspirant compositions are non 
brittle, nonstringy and nontacky, and are capable of effec 
tively delivering the antiperspirant compound to the skin, 
without leaving a visually-observable white residue on the 
skin or clothing, i.e., are essentially nonwhitening. 
The present gelled antiperspirant compositions incorpo 

rate any of the antiperspirant compounds known in the art, 
such as the astringent salts. The astringent salts include 
organic and inorganic salts of aluminum, zirconium, zinc, 
and mixtures thereof. These astringent salts are polymeric in 
nature, and preferably contain hydroxyl moieties for inter 
action with a borate. The anion of the astringent salt can be, 
for example, sulfate, chloride, chlorohydroxide, alum, for~ 
mate, lactate, benzyl sulfonate or phenyl sulfonate. Exem 
plary classes of antiperspirant astringent salts include alu 
minum halides, aluminum hydroxyhalides, zirconyl 
oxyhalides, zirconyl hydroxyhalides, and mixtures thereof. 

Exemplary aluminum salts include aluminum chloride 
and the aluminum hydroxyhalides having the general for 
mula Al2(OH)xQy'XH2O, wherein Q is chlorine, bromine or 
iodine; x is about 2 to about 5; x+y is about 6, wherein x and 
y are not necessarily integers; and X is about 1 to about 6. 
Exemplary zirconium compounds include zirconium oxy 
salts and zirconium hydroxy salts, also referred to as zirco 
nyl salts and zirconyl hydroxy salts, and represented by the 
general empirical formula ZrO(OH)2_nZLZ, wherein z varies 
from about 0.9 to about 2 and is not necessarily an integer; 
n is the valence of L; 2—nz is greater than or equal to 0; and 
L is selected from the group consisting of halides, nitrate, 
sulfarnate, sulfate, and mixtures thereof. 
The antiperspirant compound is present in the gelled 

antiperspirant composition in an amount of about 1% to 
about 40%, and preferably about 5% to about 30%, by 
weight of the composition. To achieve the full advantage of 
the present invention, the antiperspirant compound is 
present in an amount of about 10% to about 25% by weight 
of the antiperspirant composition. 
The antiperspirant compounds are water-soluble. Exem 

plary antiperspirant compounds therefore include, but are 
not limited to, aluminum chlorohydrate, aluminum-zirco 
nium tetrachlorohydrate, an aluminum-zirconium polychlo 
rohydrate complexed with glycine, aluminum-zirconium 
trichlorohydrate, aluminum-zirconium octachlorohydrate, 
aluminum sesquichlorohydrate, aluminum sesquichlorohy 
drex PG, aluminum chlorohydrex PEG, aluminum zirco 
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nium octachlorohydrex glycine complex, aluminum zirco 
nium pentachlorohydrex glycine complex, aluminum 
zirconium tetrachlorohydrex glycine complex, aluminum 
zirconium trichlorohydrex glycine complex, aluminum 
chlorohydrex PG, zirconium chlorohydrate, aluminum 
dichlorohydrate, aluminum dichlorohydrex PEG, aluminum 
dichlorohydrex PG, aluminum sesquichlorohydrex PG, alu 
minum chloride, aluminum zirconium pentachlorohydrate, 
and mixtures thereof. Numerous other useful antiperspirant 
compounds are listed in WO 91/19222 and in the CTFA 
Cosmetic Ingredient Handbook, The Cosmetic, Toiletry and 
Fragrance Association, Inc., Washington, DC, p. 56, 1988, 
hereinafter the CTFA Handbook, incorporated herein by 
reference. 

Preferred antiperspirant compounds are the aluminum 
zirconium chlorides complexed with an amino acid, like 
glycine, and the aluminum chlorohydrates. Preferred alumi 
num-zirconium chloride glycine complexes have an alumi 
num (Al) to zirconium (Zr) ratio of about 1.67 to about 12.5, 
and a total metal (Al+Zr) to chlorine ratio (metal to chlorine) 
of about 0.73 to about 1.93. These antiperspirant compounds 
typically are acidic in nature, thereby providing a gelled 
antiperspirant composition having a pH less than 7, and 
typically having a pH of about 2 to about 6, and preferably 
about 3 to about 5. 

In accordance with another important feature of the 
present invention, a wide variety of water-soluble, topically 
active compounds can be incorporated into a transparent, 
gelled or solid composition of the present invention. The 
water-soluble, topically-active compounds can be incorpo 
rated into the present compositions in an amount of about 
1% to about 40%, and preferably about 5% to about 30%, by 
weight of the composition. Such topically-active composi 
tions include both cosmetic and medicinal compounds that 
act upon contact with the skin or hair. The resulting topi— 
cally-effective compositions demonstrate essentially no 
phase separation if the topically-active compound is solu 
bilized in the composition. 
The topically~active compound can be a cosmetically 

active compound, a medically-active compound or any other 
compound that is useful upon application to the skin or hair. 
Such topically-active compounds, in addition to antiperspi— 
rants, include antidandrulf agents, antibacterial compounds, 
antifungal compounds, anti-in?ammatory compounds, topi 
cal anesthetics and other cosmetic and medical topically 
active compounds. 

Therefore, in accordance with an important feature of the 
present invention, the transparent, gelled or solid topically 
effective composition can include any of the above-de 
scribed antiperspirant compounds. In addition to antiperspi 
rant compounds, other topically-active compounds can be 
included in the transparent compositions of the present 
invention in an amount su?icient to perform their intended 
function. For example, water~soluble topically-active drugs, 
like antifungal compounds; antibacterial compounds; anti 
in?ammatory compounds; topical anesthetics; skin rash, 
skin disease and dermatitis medications; and anti-itch and 
irritation-reducing compounds can be included in the com 
positions of the present invention. 

For example, analgesics, such as benzocaine, dyclonine 
hydrochloride and the like; anesthetics such as butamben 
picrate, lidocaine hydrochloride, xylocaine and the like; 
antibacterials and antiseptics, such as povidone-iodine, 
polymyxin b sulfate-bacitracin, zinc-neomycin sulfate-hy 
drocortisone, methylbenzethonium chloride, and erythromy 
cin and the like; antiparasitics; deodorants, such as chloro 
phyllin copper complex and methylbenzethonium chloride; 
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8 
dermatologials, like acne preparations, such as benzoyl 
peroxide, erythromycin-benzoyl peroxide, clindamycin 
phosphate and the like; anti-in?ammatory agents, such as 
alclometasone dipropionate, betamethasone valerate, and 
the like; burn relief ointments; depigmenting agents; der 
matitis relief agents, such as the active steroid amcinonide, 
di?orasone diacetate, hydrocortisone, and the like; diaper 
rash relief agents, such as methylbenzethonium chloride and 
the like; fungicides; herpes treatment drugs; pruritic medi 
cations; and psoriasis, seborrhea and scabicide agents. Any 
other medication capable of topical administration also can 
be incorporated in a transparent composition of the present 
invention in an amount su?icient to perform its intended 
function. 

In addition to the antiperspirant compound, a antiperspi 
rant composition exemplifying the present invention also 
incorporates a borate crosslinker, like boric acid or sodium 
tetraborate. Exemplary borate crosslinkers include, but are 
not limited to, boric acid, sodium borate, borax (sodium 
tetraborate), sodium metaborate, boron oxide (B203), oli 
gomers of boric acid, potassium pentaborate, potassium 
metaborate, sodium triborate, metaboric acid (HBOZ), 
ammonium hydrogen tetraborate, magnesium borate, 
barium metaborate, calcium metaborate, orthoboric acid, 
lithium metaborate, lithium tetraborate, zirconium metabo 
rate, and mixtures thereof. The borate acts as a crosslinking 
agent to provide transparent antiperspirant compositions 
having su?icient structural integrity to perform as a gelled or 
stick deodorant. To achieve the full advantage of the present 
invention, the borate crosslinker is boric acid or sodium 
tetraborate. 
The borate crosslinker is present in a gelled or solid 

antiperspirant composition in an amount of about 0.5% to 
about 10%, and preferably, about 0.8% to about 7%, by 
weight of the composition. To achieve the full advantage of 
the present invention, the gelled or solid antiperspirant 
composition includes about 2% to about 6%, by weight of 
the composition, of a borate crosslinker. As will be demon 
strated in more detail hereinafter, as the amount of borate 
crosslinker in the antiperspirant composition is increased 
relative to a particular amount of antiperspirant compound, 
the antiperspirant composition increases in ?rmness and 
brittleness. Therefore, a person skilled in the art can select 
an amount of borate crosslinker relative to a particular 
amount of antiperspirant compound to provide a gelled 
antiperspirant composition through a solid antiperspirant 
composition of desired ?rmness and brittleness. The anti 
perspirant composition preferably is transparent. 

It is theorized, but not relied upon herein, that the borate 
crosslinker interacts with and crosslinks the antiperspirant 
compound, e.g., an aluminum chlorohydrate. Accordingly, 
the antiperspirant compound, which is oligomeric or poly 
meric in nature, is crosslinked by the borate crosslinker to 
thicken and gel the antiperspirant composition to form a 
transparent, gelled or solid antiperspirant composition. In 
particular, it is theorized, but not relied upon herein, that the 
crosslinking occurs through interaction of the hydroxyl 
groups of the antiperspirant compound with the borate ion to 
produce bridges. Consequently, the borate bridges introduce 
a su?icient number of crosslinking sites that provide either 
gelled transparent semisolid compositions or transparent 
solid antiperspirant compositions. Because the antiperspi 
rant compound is acidic, the crosslinking reaction occurs 
under acidic conditions (i.e., pH of about 2 to about 6). 
The borate crosslinking agent is essential to providing a 

gelled or solid antiperspirant composition. As used here and 
hereinafter, the term “gel” is de?ned as a non?owable 
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composition that retains its shape in the free form (i.e., is 
unsupported) at room temperature (i.e., about 25° C.) for at 
least one day. 

Other polybasic inorganic acids and salts were tested for 
an ability to crosslink with the antiperspirant compound. The 
following Examples 1 through 9 illustrate that various 
polybasic inorganic acids and salts are not capable of 
crosslinking the antiperspirant compound, whereas 
Examples 10-13 illustrate that a borate crosslinking agent 

10 
relatively high salt concentration. The surfactant or surfac 
tant blend preferably is present in a su?icient amount to form 
a liquid crystal phase. The surfactant or surfactant blend acts 
as a viscosity modi?er or thickener, reduces the brittleness 
of solid antiperspirant compositions and does not contribute 
to whitening of skin or clothing. The amount and identity of 
the surfactant or the surfactant blend also affects the hard 
ness of the antiperspirant composition. 
A gelled or solid antiperspirant composition including an 

can crosslink the antiperspirant compound. In each compo- 10 antiperspirant compound, like an aluminum chlorohydrate, 
sition of Examples l-9, no gel or solid formation was and a borate crosslinker, like boric acid, is a transparent, 
observed after standing for a period of two hours to two hard and brittle composition. The ?rmness and brittleness 
days. In Examples 2, 3, 4, 8 and 9, a white precipitate formed can be adjusted to provide a commercially acceptable prod~ 
when the polybasic inorganic acid or salt was added to the uct. However, surprisingly, by incorporating a su?icient 
composition. amount of a surfactant, and preferably nonionic surfactant or 

Ingredients Example 1‘) Example 2 Example 3 Example 4 Example 5 Example 6 Example 7 Example 8 Example 9 

Antiper- 252) 25 22 22 22 22 22 22 22 
spirant 
Compound 
Propylene 45 45 40 40 40 _ - 4o _ 
Glycol 
Water 25 25 33.4 35.7 33.4 73.4 68 33.4 73.4 
Polybasic 53) 54> 4.65) 2.35) 4.66) 4.66) 10.06) 4.67) 4.67) 
Inorganic 
Acid 
pH 3.7 4.35 5.7 5.7 3.1 3.5 3.2 3.3 3.1 
Appear- Clear, White White White Clear, Clear, Clear, White White 
ance ?uid precipitate, precipitate, precipitate fluid ?uid ?uid precipitate, precipitate, 

solution dark green solution solution solution solution solution solution solution 
solution 

1)the amount of each ingredient is expressed as % by weight of the total composition, all percents set forth the amount of each ingredient actually present 
in the composition; 
2)aluminurn chlorohydrate (ACH), available commercially as CHLOROHYDROL, from Reheis, Inc., Berkeley Heights, New Jersey, added as a 50% weight 
percent solution of ACH in water; 
)sodium metatungstenate; 
“sodium metavanadate; 
5)trisodium phosphate; 
6)phosphoric acid; and 
7)silicic acid. 

In contrast, a composition including only su?icient 
amounts of an antiperspirant compound, a borate crosslinker 
and an aqueous carrier is a transparent gel or solid. When too 
low an amount of borate crosslinking agent is used, trans 
parent gels are not suf?ciently ?rm to serve as a solid 
antiperspirant compound. However, when too high an 
amount of borate crosslinking agent is used, the solid 
compositions are too brittle for commercial use. Such brittle 
antiperspirant compositions easily fracture or crumble dur 
ing use making such transparent solid antiperspirants com 
mercially unacceptable. 

Therefore, in addition to the antiperspirant compound and 
the borate crosslinker, a gelled or solid antiperspirant com 
position of the present invention also includes about 0.5% to 
about 70%, and preferably about 1% to about 50%, by 
weight of the composition, of a surfactant, preferably having 
an HLB value of about 3 to about 20. More preferably, the 
surfactant is present in an amount of about 2% to about 30%, 
by weight of the composition. To achieve the full advantage 
of the present invention, an antiperspirant composition 
includes a nonionic surfactant having an HLB of about 10 to 
about 18, or a nonionic surfactant blend comprising a ?rst 
nonionic surfactant having an HLB value of about 10 or 
greater and a second nonionic surfactant having an HLB of 
less than about 10, wherein the nonionic surfactant blend has 
an HLB of about 10 to about 18. 
The surfactant also tolerates a pH of about 2 to about 6, 

and resists precipitation from solution in the presence of a 
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nonionic surfactant blend, the antiperspirant composition 
remains transparent and ?rm, but the brittleness of the 
composition is reduced signi?cantly. Accordingly, a trans 
parent, gelled or solid antiperspirant composition of the 
present invention retains its structural integrity, is resistant to 
fracture and crumbling, and therefore is commercially 
acceptable. 
A preferred surfactant is a nonionic surfactant or surfac 

tant blend having an HLB value of about 3 to about 20. More 
preferred nonionic surfactants or nonionic surfactant blends 
have an HLB value of about 10 to about 18 and tend to be 
hydrophilic, and therefore soluble or dispersible in polar 
liquids, like water, alcohols and glycols. As will be described 
in more detail hereinafter, water and such polar liquids are 
carriers of the antiperspirant compositions of the present 
invention. The nonionic surfactant or surfactant blend also is 
soluble in, and does not precipitate from, a polar liquid in the 
presence of ‘a relatively high salt concentration and at a pH 
of about 2 to about 6. 
A nonionic surfactant having an HLB value of about 3 to 

about 20, and preferably about 10 to about 18, can be used 
alone as the nonionic surfactant of the present invention. 
Nonionic surfactants having an HLB value of at least about 
10 also can be used as the ?rst surfactant of a nonionic 
surfactant blend having an HLB value of about 10 to about 
18. Typically, nonionic surfactants having an HLB value of 
at least about 10 have a hydrophobic base, such as a long 
chain alkyl group or an alkylated aryl group, and a hydro_ 
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philic chain comprising a sufficient number of ethoxy and/or 
propoxy moieties. 
A nonionic surfactant having an HLB of less than about 

10 is the second nonionic surfactant of the nonionic surfac 
tant blend having an HLB of about 10 to about 18. The 
nonionic surfactants having an HLB of less than about 10 
typically have the same type hydrophobic base as the high 
HLB surfactants, but include fewer ethoxy and/or propoxy 
moieties. 
The HLB value of a particular nonionic surfactant can be 

found in McCutcheon’s Emulsi?ers and Detergents, North 
American and International Editions, MC Publishing Co., 
Glen Rock, NJ. (1993) (hereinafter McCutcheon’s). Alter 
natively, the HLB value of a particular nonionic surfactant 
can be estimated by dividing the weight percent of oxyeth 
ylene in the surfactant by ?ve (for surfactants including only 
ethoxy moieties). In addition, the HLB value of a nonionic 
surfactant blend can be determined by the following for 
mula: 

wherein wt. % A and wt. % B are the weight percent of 
nonionic surfactants A and B in the nonionic surfactant 
blend, and HLBA and HLBB are the HLB values for nonionic 
surfactants A and B respectively. 
Exemplary classes of nonionic surfactants include, but are 

not limited to, polyoxyethylene ethers of fatty (C6—C22) 
alcohols, polyoxypropylene ethers of fatty (C6—C22) alco 
hols, dimethicone copolyols, ethoxylated alkylphenols, 
polyethylene glycol ethers of methyl glucose, polyethylene 
glycol ethers of sorbitol, and mixtures thereof. 

Exemplary nonionic surfactants having an HLB value of 
10 or greater that can be used alone or in the nonionic 
surfactant blend include, but are not limited to methyl 
gluceth-20, methyl gluceth-IO, PEG-20 methyl glucose dis 
tearate, PEG-2O methyl glucose sesquistearate, PEG-200 
castor oil, C11~15 pareth-20, ceteth-8, ceteth-l2, dodoxynol 
12, laureth-15, PEG-2O castor oil, polysorbate 20, steareth 
20, polyoxyethylene~10 cetyl ether, polyoxyethylene-l0 
stearyl ether, polyoxyethylene-20 cetyl ether, polyoxyethyl 
ene-21 stearyl ether, polyoxyethylene-l0 oleyl ether, poly 
oxyethylene-2O oleyl ether, an ethoxylated nonylphenol, 
ethoxylated octylphenol, ethoxylated dodecylphenol or 
ethoxylated fatty (Cg-C22) alcohol including at least 9 
ethylene oxide moieties, polyoxyethylene-20 isohexadecyl 
ether, dimethiconc copolyol, polyoxyethylene-23 glycerol 
laurate, polyoxyethylene-20 glyceryl stearate, PPG-lO 
methyl glucose ether, PPG-20 methyl glucose ether, poly 
oxyethylene-2O sorbitari monoesters, polyoxyethyleneo80 
castor oil, polyoxyethylene-l5 tridecyl ether, polyoxyethyl 
ene-6 tridecyl ether, and mixtures thereof. 

Exemplary nonionic surfactants having an HLB value of 
less than 10 that can be used in the nonionic surfactant blend, 
include, but are not limited to, laureth-2, laureth-3, laureth 
4, PEG-3 castor oil, an ethoxylated nonylphenol, ethoxy 
lated octylphenol, ethoxylated dodecylphenol or ethoxylated 
fatty (C6—C22) alcohol having less than 9 ethylene oxide 
moieties, PEG 600 dioleate, PEG 400 dioleate, and mixtures 
thereof. 
Numerous other nonionic surfactants having an HLB 

value of either about 10 or greater, or less than about 10 are 
disclosed in McCutcheon’s at pages l—246 and 266—272; in 
the CTFA International Cosmetic Ingredient Dictionary, 
Fourth Ed., Cosmetic, Toiletry and Fragrance Association, 
Washington, DC. (1991) (hereinafter the CTFA Dictionary) 
at pages 1-651; and in the CTFA Handbook, at pages 86—94, 
each incorporated herein by reference. 
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12 
In addition to nonionic surfactants, anionic surfactants, 

cationic surfactants or amphoteric surfactants can be used as 
the surfactant. Exemplary anionic surfactants, such as salts 
of fatty (C8—C22) acids, are disclosed in McCutcheon’s at 
pages 263—266, incorporated herein by reference. Exem 
plary cationic surfactants are disclosed in McCutcheon’s at 
pages 272-273, incorporated herein by reference, Exem 
plary amphoteric surfactants are disclosed in McCutcheon’s 
at page 273, incorporated herein by reference. 

In particular, exemplary cationic surfactants include, but 
are not limited to, lauryltrimethylammonium chloride; 
stearyltri(2-hydroxyethyl)ammonium chloride; lauryldim 
ethylbenzylammonium chloride; oleyldimethylbenzylam 
monium chloride; dilauryldimethylarnrnonium chloride; 
cetyldimethylbenzylammonium chloride; dicetyldimethy 
larnmonium chloride; laurylpyridinium chloride; cetylpyri 
dinium chloride; N-(soya alkyl)-N,N,N-trimethyl ammo 
nium chloride; polydiallyldimethylarnmonium chloride; 
diallyldimethyl ammonium salt copolymerized with acryla 
mide; guarhydroxypropyltrimonium chloride; copolymer of 
N-vinylpyrrolidone and N,N-dimethylaminoethylmethacry 
late, quaternized with dimethylsulfate; copolymer of acry 
lamide and N,N-dimethylaminoethyl methacrylate, quater 
nized with dimethyl sulfate; cationic 

' hydroxyethylcellulosics; cetyltrimethylammonium chloride; 
decyldimethyloctylammonium chloride; myristyltrimethy 
larnmonium chloride; polyoxyethylene (2)-cocomonium 
chloride; methylbis(2-hydroxyethyl)cocoammonium chlo 
ride; methylpolyoxyethylene(l5)cocoammonium chloride; 
methylbis(2-hydroxyethyl)octadecyl ammonium chloride; 
methylpolyoxyethylene(l5)octadecylammonium chloride; 
methylbis(2-hydroxyethyl)oleylammonium chloride; and 
methylpolyoxyethylene(l5)oleylammonium chloride, and 
mixtures thereof. 

Exemplary amphoteric surfactants include, but are not 
limited to, N-alkyl-B-annnopropionates 
[RNHCHZCHZCOOM] or N-alkyl-B-iminodipropionates 
[RN(CH2CH2COOM)2], wherein R is an alkyl group having 
about 8 to about 18 carbon atoms and M is hydrogen or a salt 
forming cation; betaines, such as alkyl-betaines [R(CH3)2N+ 
CH2COO_], amido-betaines [RCON+(CH3)2 CH2COO_], or 
sulphobetaines [RCON(CH3)2(CH2)3SO3_], wherein R is an 
alkyl radical having about 8 to about 18 carbon atoms; 
N-acyl sarcosinates [RCONCH3COOM], wherein R is an 
alkyl radical having about 8 to about 18 carbon atoms and 
M is hydrogen or a salt forming ion; substituted imidazo 
lines; or mixtures thereof. 

Exemplary anionic surfactants include, but are not limited 
to, an alkyl sulfate of formula R—CH2—OSO3X, an alky 
lcther sulfate of formula R——(OCH2CH2)——OSO3X, an 
alkylmonoglyceryl ether sulfonate of formula 

an alkyl monoglyceride sulfate of formula 

an alkyl monoglyceride sulfonate of formula 

RCOOCI-MIIH — CH2SO3X, 
OH 

an alkyl or alkylaryl sulfonate of formula RSO3X, an 
alkyl sarcosinate of formula 
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an acyl isethionate of formula 

0 
ll 

R—C—O—-CH2CH2SO3X, 

an alkyl methyl tauride of formula 

a fatty acid protein condensate of formula 

0 R‘ 0 
II I ll 

RC—(NH—-CH—C—Nl-I—CH),--COOX, 

an alcohol ether carboxylate of formula 
R(CH2CH2O),—COOX, and the like; wherein R is an 

alkyl group having about 8 to about 18 carbon atoms or an 
alkylaryl group having a phenyl ring substituted with an 
alkyl chain having about 8 to about 18 carbon atoms; R‘ and 
R" are members each selected from the group consisting of 
hydrogen, alkyl wherein the alkyl group has 1 to about 7 
carbon atoms, hydroxyalkyl, thioalkyl, carboxylalkyl, ami~ 
noalkyl, benzyl, and p-hydroxybenzyl, wherein the alkyl 
group has 1 to about 7 carbon atoms; X is a member selected 
from the group consisting of an alkali metal ion, an alkaline 
earth metal ion, ammonium ion, and an ammonium ion 
substituted with from one to three alkyl groups having one 
to seven carbon atoms; p is an integer about 2 to about 6; q 
is an integer about 2 to about 6 and r is an integer about 2 
to about 16. 
The carrier of the present gelled or solid antiperspirant 

composition comprises water. In addition, the carrier typi 
cally further comprises a water-soluble solvent. Exemplary 
carriers in addition to water include, but are not limited to, 
ethylene glycol, propylene glycol, butylene glycol, propy 
lene carbonate, dimethyl isosorbide, hexylene glycol, etha 
nol, n~butyl alcohol, n-propyl alcohol, isopropyl alcohol, 
and mixtures thereof. The carrier is present in a su?icient 
amount to solubilize, disperse or hydrate the essential and 
optional ingredients of the transparent antiperspirant com 
position. 
The transparent antiperspirant composition also can 

include a water-insoluble, or hydrophobic, compound, such 
as isohexadecene or l-decene dimer. Such water~insoluble 
compounds are not present as a carrier of the composition, 
but are included as optional ingredients for a speci?c pur 
pose, such as faster drying time, better skin feel, or ease of 
application. The hydrophobic compound either is emulsi?ed 
by the nonionic surfactant, or preferably, is solubilized by 
the hydrophobic base of the nonionic surfactant in a liquid 
crystal phase. 
The hydrophobic compound can be, for example, an 

aliphatic hydrocarbon, a water-insoluble ester, a water 
insoluble ether, a fatty (Cs-C12) alcohol or a siloxane. These 
hydrophobic compounds improve the feel of the antiperspi 
rant composition on the skin, allow easier application of the 
antiperspirant composition to the skin, and allow the skin to 
dry faster after application of the antiperspirant composition. 

Hydrophobic aliphatic hydrocarbons incorporated into the 
transparent antiperspirant composition include, for example, 
hydrogenated polybutenes, isoeicosane, isohexadecane, 

IO 
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14 
l-decene dimer, mineral oils, nonvolatile hydrocarbon ?u 
ids, and hydrocarbons depicted in general structural formula 
(I), wherein n ranges from 2 to 5, 

CH3 

CH3 

Volatile hydrocarbons, such as a hydrocarbon including 
about 10 to about 30 carbon atoms, have su?icient volatility 
to slowly volatilize from the skin after application of the 
antiperspirant composition. The volatile hydrocarbons pro 
vide bene?ts such as lubrication, a rich feel during applica 
tion and faster drying. Speci?c volatile hydrocarbons having 
the structural formula (I) are the commercially-available 
compounds PERMETHYL 99A and PERMETHY L 101A, 
corresponding to compounds of general structure (I) wherein 
n is 2 and 3, respectively, and PERMETHYL 102A, avail 
able from Permethyl Corporation, Pottstown, Pa. 

Siloxanes included in the transparent antiperspirant com 
positions provide the same bene?ts as the aliphatic hydro 
carbons. Exemplary siloxanes include phenyltrimethicone; 
cyclic or linear, low molecular weight, volatile polydimeth 
ylsiloxanes known as cyclomethicones and dimethicones, 
respectively; and methicones. The cyclomethicones are low 
viscosity, low molecular weight, water-insoluble cyclic 
compounds having an average of about 3 to about 6 ~[O 
Si(CH3)2]-— repeating group units per molecule. Cyclom 
ethicones are available commercially under the tradenames 
SILICONE 344 FLUID and SILICONE 345 FLUID from 
Dow Corning Corporation, Midland, Mich., and SILICONE 
SF-ll73 and SILICONE SF~l202 from General Electric, 
Waterford, N.Y., for example. 
An example of a linear, low molecular weight, volatile 

dimethicone is the compound hexamethyldisiloxane, avail 
able commercially under the tradename DOW CORNING 
200 FLUID, from Dow Corning Corp., Midland, Mich. 
DOW CORNING 200 FLUID has a viscosity of 0.65 cs 
(centistokes), is highly volatile, is non-greasy, provides 
lubrication for topical application of the composition of the 
present invention to the skin. Other linear polydimethylsi 
loxanes, such as decamethyltetrasiloxane, octamethyltrisi 
loxane, and dodecamethylpentasiloxane, also have su?icient 
volatility to provide a dry feel after application. Other useful 
linear siloxanes are tetrabutoxypropyltrisiloxane, hexyl 
dimethicone, polyphenylmethylsiloxane and bisphenylhex 
amethicone. Nonvolatile siloxanes also can be used as the 
hydrophobic compound. The volatile siloxanes and aliphatic 
hydrocarbons can be used alone, in combination, or in 
combination with nonvolatile siloxanes‘ and/or nonvolatile 
aliphatic hydrocarbons. 

Other suitable hydrophobic compounds include waxes, 
oils and fats, and water-insoluble emollients, like fatty 
(CS-C22) alcohols, ethers and esters. Exemplary hydropho 
bic compounds include, but are not limited to, stearyl 
alcohol, isostearyl alcohol, cetyl alcohol, cetearyl alcohol, 
myristyl alcohol, a C12—C15 alkyl benzoate, dioctyl adipate, 
isopropyl myristate, isopropyl palmitate, isostearyl ben 
zoate, and polyoxypropylene-lS stearyl ether. Typical emol 
lients are listed in the CTFA Handbook at page 23 through 
28, incorporated herein by reference. 

In addition to the essential ingredients and the optional 
softening agent, the present gelled or solid antiperspirant 
compositions also can include other optional ingredients 
traditionally included in antiperspirant compositions. These 
optional ingredients include, but are not limited to, dyes, 
fragrances, preservatives, antioxidants, detackifying agents, 
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deodorizing agents, and similar types of compounds. These 
optional ingredients typically are included in the antiperspi~ 
rant composition in an amount of about 0.01% to about 10% 
by weight of the composition. 
The present gelled or solid antiperspirant compositions 

typically are transparent. However, opacifying agents, pearl 
escent agents or ?llers (e.g., titanium dioxide or a styrene 
acrylarnide latex) that render the antiperspirant composition 
nontransparent also can be included in the composition. The 
presence of such ingredients does not adversely effect the 
efficacy of the composition and are added to achieve a 
desired esthetic effect. Preferably, however, the antiperspi 
rant composition is transparent, and typically is transparent 
unless rendered opaque by an intentionally-added optional 
ingredient. 
To demonstrate the gelled or solid antiperspirant compo 

sitions of the present invention, the following nonlirniting 
examples were prepared. In some cases, the composition of 
a particular example was compared to other examples for an 
esthetic or functional property. As will be demonstrated in 
the following examples, an antiperspirant composition of the 
present invention leaves essentially no white residue, i.e., 
leaves no visually-observable white residue. Such a result is 
surprising because a white residue, attributable to the solid 
antiperspirant compound, typically is observed after other 
antiperspirant composition ingredients evaporate. In addi 
tion to being nonwhitening, the present antiperspirant com 
positions have the added esthetic bene?t of being transpar 
ent. Heretofore, transparency has been di?icult to achieve in 
gelled or solid antiperspirant compositions because the 
gelling agents either interacted with the antiperspirant com 
pound or were ineffective at a low pH of about 2 to about 6. 

In accordance with another important feature of the 
present invention, the transparent gelled or solid antiperspi 
rant compositions of the present invention are manufactured 
by simply admixing composition ingredients at a relatively 
low temperature. Contrary to prior methods of manufactur 
ing gelled or solid antiperspirant compositions, the elevated 
temperatures needed to melt the gelling agents, and the long 
cooling times to provide the antiperspirant composition, are 
not required. 

In one embodiment, an antiperspirant composition of the 
present invention is prepared by forming an aqueous solu 
tion of the antiperspirant compound and the borate 
crosslinker in the aqueous-based carrier. This aqueous solu 
tion then is admixed with the nonionic surfactant or nonionic 
surfactant blend and, if present, the hydrophobic compound, 
to provide a transparent solid or gelled antiperspirant com 
position. The borate crosslinker also can be added at a later 
time or in conjunction with the hydrophobic compound. 

Preferably, the antiperspirant compositions are prepared 
by forming a liquid crystal phase prior to the addition of the 
borate crosslinker. A surfactant liquid crystal phase is 
formed by the surfactant in the presence of the antiperspirant 
compound, carrier and optional hydrophobic compound. 
This combination of ingredients forms a viscous liquid to 
soft gel. Various nonionic, anionic and cationic surfactants 
are capable of providing a surfactant liquid crystal phase. 
Next, the borate crosslinker is added to the composition, and 
agitation is maintained until the mixture is homogeneous. 
The combination of liquid crystals and borate crosslinker 

provides a gelled to solid composition having a consistency 
and ?rmness suitable for an antiperspirant composition. The 
?rmness of the antiperspirant composition is controlled by a 
judicious selection of the amount of borate crosslinker 
incorporated into the composition. 
The formation of a liquid crystal phase provides the 

advantages of incorporating the hydrophobic compound into 
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16 
the composition and providing a transparent antiperspirant 
composition. In addition, less borate crosslinker is incorpo 
rated into the composition to achieve a predetermined com 
position consistency and ?rmness. 

The amount of borate crosslinker included in the antiper 
spirant composition therefore determines the time required 
for the antiperspirant compound to solidify, and determines 
the ?rmness and brittleness of the antiperspirant composi~ 
tion. The antiperspirant composition is transparent unless an 
intentionally-added optional ingredient provides an opaque 
or pearlescent composition. 
As will be demonstrated in the following examples, the 

antiperspirant compositions were transparent and phase-_ 
stable over the life of the product; were ?rm and nonbrittle, 
thereby resisting cracking and crumbling; were easy to apply 
and effectively delivered the antiperspirant compound to the 
skin; and did not whiten the skin or clothing. Each of the 
following examples was prepared by the above-described 
method. 

EXAMPLE 10 

The compositions of Example 10—12 illustrate that a 
borate crosslinker incorporated into the antiperspirant com 
position, relative to the amount of antiperspirant compound, 
in?uences the physical form, texture, brittleness and solidi 
?cation temperature, of the antiperspirant composition. 

Ingredients Example 10‘) 

Antiperspirant Compound 25.08) 
Propylene Glycol” 61.0 
walcrg) 7.5 
Borate Cross— 6.0 
linkerw) 
Fragrance 0.5 

8)aluminum zirconium glycinate (AZG) available commercially as REZAL 
36GPG, from Reheis, Inc., Berkeley Heights, New Jersey, added as a 100% 
weight percent active material; 
9)carrier; and 
10)boric acid. 

The composition of Example 10 illustrates that a trans 
parent, fast-setting (about 30 minutes), solid antiperspirant 
composition can be manufactured. In the absence of a borate 
crosslinker the composition is a transparent, very viscous 
liquid. The viscosity of the composition increases with the 
amount of borate crosslinker. At a su?iciently high amount 
of borate crosslinker, in relation to the amount of antiper 
spirant compound, the composition solidi?es. 

However, the composition of Example 10 was brittle and 
susceptible to fracturing and crumbling. The composition of 
Example 10 also illustrated that a borate crosslinker 
crosslinks a different type of antiperspirant compound, i.e, 
AZG. The composition of Examples 10 exhibited long term 
stability at room temperature, and for at least one month at 
50° C. 

The compositions of Examples 11 and 12 illustrate that 
compositions including an antiperspirant compound and a 
borate crosslinker, but absent a nonionic surfactant or non 
ionic surfactant blend, are hard, brittle compositions. The 
compositions of Examples 11 and 12 took a longer time to 
solidify and were not as hard as the composition of Example 
10. The decreased hardness and increased solidi?cation time 
re?ects the lower amount of borate crosslinker in Examples 
11 and 12. 
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-continued 

Ingredients Example 111) Example 12 Example 14‘) Example 15‘) 

Antiperspirant 20.42) 20.02) 13)a blend of 14.3% by weight ceteth-ZO (HLB 15.7), available commercially 
Compound 5 from ICI Americas, Wilmington, DE, as BRIJ 58, as a 100% active material, 
Propylene Glycolg) 45,9 47.0 and 9.8% BRIJ 30; and 
“lam-9) 295 290 1")PERMETHYL 101A. 
Borate Crosslinkerm) 4.1 4.0 _ _ 

properties; Transparent; Transparent; The compositions of Examples 14 and 15 were clear, hard 
hard, brittle hard, brittle solids. The compositions of Examples 14 and .15 incorpo 

10 rated a borate crosslinker and a nonionic surfactant blend in 
Th , _ f E 1 11 12 h accordance with the present invention. The compositions of 

e c°mp°S1_n°nS _° xjamp 6S eac were Examples 14 and 15 were prepared in a manner to provide 
transparent sohd antlpel'splfant eemposltlons, and were liquid crystals. The compositions were stable compositions 
esthetically and functionally acceptable. The compositions that applied to skin easily and did not leave a white residue 
of Examples 11 and 12 exhibited a decreased hardness and 15 011 the Skin after drylng 
bitterness compared to the antiperspirant composition of 
Example 10. The hardness and brittleness of the composi- Ingredients Example 161) Example 17 
tions of Examples 10, 11 and 12 make the antiperspirant _ _ 2 m 

composition commercially acceptable to some, but not a ézzg?ggm 4'4 23'0 
majority of, consumers. The compositions of Examples 11 20 Nonionic Surfactant 24.915) 21.618) 
and 12 exhibited long term stability at room temperature, Blend 
d f 1 h 500 Water” q.s. q.s. 

an or at east one mont at C. Bums Crosslinkerm) 1.9 2.3 

Hydrophobic 20.616) 22.719) 
Compound 

w 25 
_ I) 15)a blend of 16.5% by weight dimethicone copolyol, available from Gold 

Ingl'edients schmidt Chemical Corp., Hopewell, VA, as ABIL B88184, as a 100% acn've 
material, and 8.4% by weight BRIJ 30; 

Aluminum Chlorohydratez) 20 15)a blend of 10.1% by weight Silicone DC344 and 10.5% by weight 
Boric Acid‘o) 6 isoeicosone, available commercially from Permethyl Corp, Pottstown, PA, as 
Glycerin 24 30 PERMETHYL 102A, as a 100% active material; 
Water” 50 l7)alurninum sesquichlorohydrate, added as a 46% active material; 

18)a blend of 11.2% by weight nonoxynol-40 (HLB 17.2), available com 
mercially from Rhone-Poulenc Surfactants Div., Cranbury, NJ, as IGEPAL 

The comparative composition of Exanlple was a as a active material, and by weight l?UIBLh-3, available 
. . . . . 100‘7 ti 'al; d 

transparent, solid antiperspirant composition that does not i‘é>iiopr,,p"yf‘fn;’fis?iéfrgva?,le as a 100% active mmen-aL 
incorporate a nonionic surfactant or nonionic surfactant 35 Th _ _ f E l 16 d 17 i1 1 
blend. The comparative transparent composition of Example e composmops 0 .Xamp as an. “mate trans 
13 was a brittle solid havin a sli htl rubbe consistenc parent gelled anuperspuam composmons of the present 
G1 _ hi h _ all g g l y_ , d d y‘ invention. The compositions of Examples 16 and 17 also 
Wee“, w C type y acts as a P 35mm?’ 1 not re use illustrate that the nonionic surfactant e?ects the consistency 

the bl‘lttlenees of the eomparatlve eomPosltlen of E’fample 40 of the composition. The composition of Examples 16 and 17 
13-' The brittleness of the eompafatlve eomposltlon of were ?rm and nonbrittle. Accordingly, a sufficient amount of 
Example 13 made the antiperspirant composition cornrner- nonionic surfactant or nonionic surfactant blend is present in 
cially acceptable to some, but not to a majority of, consum- the antiperspirant composition for a given amount of borate 
ers. Accordingly, it has been demonstrated that typical erosshnker to Prevlde a ?rm, but nenbnttle eompesltlon 
plasticizers, like polyols, do not reduce the hardness and 45 In general, a su?icient amount of nonionic surfactant or 
brittleness of the antiperspirant compositions. A nonionic nonionic surfactant blend is present in the antiperspirant 
surfactant or nonionic surfactant blend therefore is used to eomposltlon 1f the eomposltlon has a pettetrometer Value 111 
provide a commercially-acceptable ?rm, but nonbrittle, the range of about 4 to about 10 mm (mlnlmetef)- Below 3 
gelled antiperspirant composition‘ penetrometer value of about 4 mm, the antiperspirant com~ 

‘ . . . ' ‘ i ' ur The following Examples 14-24 illustrate other embodi- 50 posmon 5 too bnttle and has a tendency to fract e and 
mam of the re m invention crumble. Above a penetrometer value of about 10 mm, the 

s p Se ' antiperspirant composition is too soft and has a tendency to 
?ow. Preferably, the present antiperspirant compositions 

Example 14‘) Example 151) have a penetrometer value of about 5 to about 10 mm. 

Antipmpimm compound 23.2 2525 55 An 1111110113111- feature of‘the present llIlVBIltlOIllS reduction 
Nonionic Surfactant 1874“) 24.113) of the white residue on skin and clothing resulting from the 
Blend use of an antiperspirant composition. The absence of a white 
gale’? _d 3-3 residue is a primary esthetic property desired by consumers 
Hg‘grcoplfgbic compound 25:01,) 22:11,) in antiperspirant compositions. 

60 Roll-on antiperspirants and present-day compressed pow 
m?blend 0f11_% by Weight iSOCeteth-ZO (HLB 157% available Commercially der stick antiperspirants leave a cosmetically-unacceptable 
f’°m.lcl Amencas’ w‘lml‘lgwn’ DE as ARLeSOLVE 2001.“ 72% “We white residue on the skin or clothing after application to the 
solution, and 7.4% by weight laureth-4 available commercially from ICl . . . 
Americas, Wilmington, DE, as BRIJ 30 (HLB 9]), as a 100% active mam-a1; skin. The following Examples 18-21 demonstrate that incor 
12)a blend of 12.5% byiweight cyclomethicone, available commercially from porating a nonionic surfactant in gelled or solid antiperspi 
Dow Corning Corporation as Silicone DC344, as a 100% active material, and 65 rant compositions reduces brittleness and crumbling of the 
12.5% by weight isohexadecane, available commercially from Permethyl 
Corp., Pottstown, PA, as PERMETHYL 101A, as a 100% active material; composition, and also reduces the white residue on skin and 

clothing. 
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Example Example Example Example Example 23 
Ingredients l8‘) 19 20 21 

Ingredients % (by weight)“ 
Antiperspirant 25.42) 24.952) 25.052) 23.152) 5 
Compound Aluminum 24.35 
Nonionic 21.420) 22.322) 21.423) 24.725) Chlorohydratem 
Surfactant Borate 1.6 
Borate 1.8 2.5 1.9 2.5 crosslinker“) 
Crosslinker Hydrophobic 21 .729) 
Hydrophobic 26.02‘) — 21.024) 19.92‘) 10 Compound 
Compound Nortionic 25.128) 
Water q.s. q.s. q.s. q.s. Surfactant 

Waters) q.s. 
2o)ARLASOLVE 200; 
21)PERMETHYL 101A; 2B>a blend of 13.6% by weight of steareth-2l (I-ILB 15.5), available com 
22)a blend of 8.3% by weight steareth-IO (l-ILB 124), available commercially mercially from ICI Americas, Inc., Wilmington, DE as BRIJ 7215, as a 100% 
from ICI Americas, Inc., Wilmington, DE, as BRI] 76, as a 100% active 15 active material and 11.5% by weight BRIJ 30; and 
maten'al, and 14_()% by weight 3R1] 30; 29)a blend of 16.3% by weight PERMETl-IYL 102A, 3.7% by weight PPG—15 
23)a blend of 13.9% PEG-20 glyceryl stearate (I-ILB 13.0), available com- stearyl ether, available from ICI Americas, Inc., Wilmington, DE as 
mercially from Lonza, Inc., Fairlawn, NJ as ALDOSPERSE MS-20FG, as a ARLAMOL E, as a 100% active material; and 1.7% by weight Silicone 
100% active material, and 7.5% by weight BRIJ 30; DC344 available commercially from Dow Corning Corporation, Midland, 
24)a blend of 10.5% by weight of a cyclomethiconc, available commercially M17 as a 100% active material_ 
as Silicone DC245 from Dow Corning Corp., Midland, MI as a 100% active 20 
material, and 10.5% PERMETl-IYL 102A; 
25>a blend of 20.0% POE(6)u-idecylether (I-ILB 11.4), available commercially 
from PPG/Mazer, Gumee, IL, as MACOL TD-6, as a 100% active material, Example 24 
and 4.7% by weight laureth-2; and I 
26)a blend of 10.4% by weight Silicone DC-344 and 9.5% by weight mineral Ingredients % (by weight)” 
oil. 

25 Aluminum 23.6 

The compositions of Examples 18—21 were tested for ghl‘lmhydmez) 1 8 
orate . 

whitening by individually applying 0.5 ml (milliliter) of crosslinkerw) 
. . . . - 31> 

each composltlon to a blackboard. Each composition was 13:35:22“ 26'3 

spread evenly on the blackboard with a doctor blade. The 30 l‘stlcrrgicnic 2263") 
. . . . l1 actant 

wh1te residue left by each composition of Examples 18-21 wmerst (*5. 
vi all ' and DEGREE was Su y observed at 30 mmmes and at 2 30)a blend of 9.1% by weight of polysorbate 20 (HLB 16.7), available 

hours after application. The compositions of Examples commercial from ICI Americas, Inc..Wi1mingtcn, DE as TWEEN 20. as a 
. . . . 100‘7 ti t 'al, d 13.57 b ' ht BRI] 30; d 

18-21 dld not leave a vlsually observable wh1te residue 30 35 snpé’?ig??erl‘olf a y welg an 

mmutes or hours after apphcauon‘ The compositions of Examples 23 and 24 were transpar 
The following Examples 22-25 illustrate antiperspirant cnt solids having excellent Phase stability, esthetic proper 

compositions of the present invention The transparent, tles and functional properties. The compositions of Example 
_ _ _ _ _ 40 23 and 24 also were a transparent gelled antiperspirant 

gelled or solid antiperspirant composltlons were stable and composition having good esthetic properties_ 
C?CCtlVCly delivered the antiperspirant compound to the In accordance an important feature of the present 
5km invention, the transparent gelled antiperspirant compositions 

illustrated above incorporated a hydrophobic compound and 
45 maintained composition transparency, efficacy and esthetics. 

m Such antiperspirant compositions therefore include a polar 
Ingredients % (by weighty) phase and an oil phase. The polar phase comprises the 

antiperspirant compound, water, other hydrophilic carriers, 
Aluminum Chlorohydralez) 244 the borate crosslinker and any other water-soluble or water 
Nonlonlc Surfactant 23.626) 50 . . . . . . . 

Burma Crosslinkerm 17 dlsperslble optional lngredrents. The 011 phase lncludes the 
Hydrophobic Compound 21:52?) hydrophobic compound. The phases are joined by the non 
Water” q.s. lonlc surfactant or nonionic surfactant blend, preferably 

25 _ through the formation of a liquid crystal phase. 
)a blend of 18.4% by weight PEG-80 castor oil (I-ILB 15.8), available from _ _ _ 

Chemax, Inc., Greenville, 50 as CHEMAX-SO, as a 100% active material and 5 The followmg Examples 25-40 lllustram further embodl 
%2‘7IgIbydWefightOIaureth-3; 5 ments of the present invention. The compositions of 

a en 0 11. %by weight polyphenylrnethylsiloxane, available comrner- 2 ' ' ' 

cially from Dow Corning, Inc., Midland, MI, as Silicone DC556, as a 100% Examples g_4ohea.ch were 5.0 11d’ tgansparem complgsllnons 
active material, and 10.5% by weight of a synthetic isopara?inic (c,,_,4) a‘fmg goo 6?‘ ‘311C. Propemes an an excenfmt a 11W to 
hydrocarbon, available commercially from Exxon Chemical, Baytcwii, TX as dchver the antlpcrsplrant compound to the skin. The com— 
ISOPAR M. as a 100% active material- positions of Examples 25-40 did not leave a visually 

_ _ 6O observable white residue on skin or clothing, were ?rm, 
The Composmon of Example 22 was a transparent galled were nonbrittle and resisted fracturing and crumbling. 

solid having excellent esthetic and functional properties, 

including an excellent ability to deliver the antiperspirant Ingredients % (by weight)» 

compound. The composition of Example 22 did not leave a 65 

visually observable white residue on the skin. 
Example 25 



5,547,661 
21 22 

-continued -continued 

Ingredients % (by weight)“ Ingredients % (by weight)” 

‘ma blend of 4.27% by weight myristyl alcohol, 1.22% by weight cetyl 
Antiperspirant 20.0 5 alcohol, and 0.61% by weight stearyl alcohol. 
Compoundz) 
Propylene Glycolg) 43.5 The composition of Example 29 included a combination 
Water9) 20.0 of two different antiperspirant compounds and was a trans 
Laureth-43“) 8.0 - - t - 

stemtmow 25 parent gelled solid wtth good aesthetic and functional prop 
Cl2_C15 Alkyl 0.5 10 611165. 
Benzoates 
Cyclomethicone 1.0 
Borate Crosslinkerm) 4.0 Ingredients % (by weight)" 
Fragrance 0.5 

Example 26 EXAMPLE 3O 

Antiperspirant 20.9 15 Aluminum Chlorohydrate” 25 
Compound” Anionic Surfactant“) 3 
Nonionic Surfactant 24.935) Hydrophobic Compound“) 5 
Hydrophobic 29.536) Borate Crosslinkerw) 3 
Compound Propylene Glycolg) l0 
Borate Crosslinkerm) 1.9 Waters) q.s. 
Waters) q.s. 2O EXAMPLE 31 

Example 27 
— Aluminum Chlorohydrate” 25 

Antiperspirant 20.25 Amphoteric Surfactant”) 5 
Compound” Hydrophobic Compound“) 5 
Nonionic Surfactant 30.437) Borate Crosslinkerm) 4 
Hydrophobic 29.038) 25 Propylene Glycol” 10 
Compound Water” q.s. 
Borate Crosslinkcrlo) 3.5 EXAMPLE 32 
Water") q.s. 

Example 28 Aluminum Chlorohydratez) 25 
Cationic Surfactant”) 5 

Antiperspirant 23.1 30 Hydrophobic Compoundso) 5 
Compound") Borate Crosslinkerw) 3.5 
Nonionic Surfactant 21.039) Dipropylene Glycolg) 10 
Hydrophobic 27.640) Water” q.s. 
Compound 
Borate Crosslinkerlo) 4.5 ‘msodium laureth-l3 carboxylate, available commercially from Rhone-Pou 
Water9) q.s. lenc Surfactants Div., Cranbury, New Jersey, as MIRANATE LEC, as a 69% 

EXAMPLE 29 35 active material; and 
—_ ‘"“Silicone DC245. 

Aluminum chlomhydmtel) 14‘8 47)cocamldopropyl betaine, available commercially from Goldschmidt 
Aluminum Zirconium 125 Chemical Corp., Hopewell, Virginia, as TEGOBETAINE L7, as a 35% active 

41) material; and 

338mm , _ _ Hydrophobic Compoundm 301 40 cemmonlum chloride, available commerclally from Lonza lnc., Fair Lawn, 
Fatty Alcohol“) 6.1 213w Jersey, as BARQUAT CD429, as a 29% active material; and 
Borate Crosslinkerm) 2.5 Simone DC245' 

9) 

32113;?“ Glycol (11:: The compositions of Examples 30-32, incorporating an 
anionic, an amphoteric and a cationic surfactant, respec 

ZZSILIICbOINE 3ggla7lgllénld3lamyscg?flring gglllzm?qni McidlandwMlgi t 45 tively, were transparent gelled solids with good esthetic 
aval a e as , 0m 1116116215 011)., 1 ng on, ' ‘ ' 

DE, as a 100% active mated 211; an d properties and functional properties. 
3403111.1 30. 
35)a blend of 12.7% by weight BRI] 58, and 12.2% by weight DEG-8 dioleate _ _ 1 
(HLB 8.5), available Commercially from PPG/Mazer, Gurnee, IL, as MAPEG 111%‘ “11cm (by We‘gh‘) ’ 
400 DE, as a 100% active material‘, and 
3% blend of 16.0% by weight PERMETHYL 101A, and 13.5% by weight of 50 EXAMPLE 33 
a dimethicone ?uid (350 centistokes), available commercially from Dow 
Corning Corp., Midland, MI, as DOW CORNING FLUID DC20O (350 cs), Aluminum Chlvrvhydrme” 24-5 
as a 100% active material. . NOIliOniC Surfactants‘) 14-0 
37)a blend of 15.2% by Weight BRIJ 30, and 15.2% by weight ARLASOLVE Hydrophobic Compoundsz) 33.0 
200L', and Fatty Alcohols” 2.7 
38)a blend of 9.3% by weight PERMETHYL 102A, and 19.7% Silicone 55 Borate crosslinkerlm 15 
13399344 _ _ waterg) q.s. 
208L111“?! of 16.5% by weight BRI] 30, and 10.5% by weight ARLASOLVE EXAMPLE 34 

; an —""—— 

40)a blend of 11.5% by weight Silicone DC344, 11.5% by weight PERM- . 2) 
ETHYL 102A, and 4.6% by weight MYVEROL 18~92 (formulated product 23'; 
including distilled monoglycerides with corn oil). . 54) ‘ 
""available commercially as AZG-37O from Sununit Research Labs, angle 60 Hyd‘ "PM1c g‘fmpmd 31-2 
not, New York, as a 100% active material; Fany Alcohol_ ,0 9'2 
42)BRU 78 (HLB 153); Borate Crossllnker ) 1.5 
4% blend of 7.7% by weight Silicone DC245, 7.0% by weight cyclometlti- Watery’ q-S~ 
cone, available commercially from Dow Corning Corporation, Midland, MI, EXAMPLE 35 
as Silicone DC246, as a 100% active material; 5.1% by weight Silicone DC 
556, 5.0% by weight PERMETHYL 102A. hiiti 5.3% by weight cu‘l5 Alkyl 65 Aluminum chlomhysgratez’ 23-9 
Benzoate, available commercially as FINSOLV TN from Finetex, lnc., Nomomc Surfactant ) 7-7 
Elmwood Park, New Jersey, as a 100% acn've material; and Hydrophobic Compounds” 35-3 
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-continued -continued 

Ingredients (by weight)“ Ingredients (by weight)” 

Fatty Alcohol”) 6.1 66)a blend of 12.5% by weight Silicone DC245, 9.8% by weight Silicone 
Borate Crosslinkerwl 1.8 5 DC246, 6.3% by weight Silicone DC556, 3.0% PERMETHYL 102A and 
Water” q.s. 5.0% by weight FINSOLV TN; and 

EXAMPLE 36 67)a blend of 3.36% by weight myristyl alcohol, 0.964 by weight cetyl 
glgcohol, and 0.48% by weight stearyl alcohol. _ _ 

_ Aluminum chlorohydrmezl 241 69)a1ur'n1num sequrchlorohydrate, added as a 55% active material; _ 
Nonionic Surfactants) 7.6 BR?Jb;t(i)n(dH(;-1;‘B4.95i1;)70 by weight BRI] 78 (I-ILB 15.3) and 1.55% by weight 

- 60) . ; 

gzftfyr‘igfgggl?gmpwnd 3;? 10 70)a blend of 18.51% by weight Silicone DC245, 6.78% by weight Silicone 
Borate Crosslinkerlg) 1'6 DC556, 2.88% by weight FINSOLV SB; 2.61% by weight ~PERMETHYL 
water” q's 102A, 1.03% by weight PPG-lS stearyl ether benzoate, available commer 

EXAMPLE 37 ' ' cially as FINSOLV P from Finetex, Inc., Elrnwood Park, New Jersey, as a 
* 100% active material; and 4.11% by weight propylene glycol myristyl ether 

. z) acetate, available commercially as PELEMOL PGMA from Phoenix Chemi 
ggiurizzliimsgggzgégam 15 gal, Inc., Somerville, New Jersey, as a 100% active material; and _ 

_ 63) ' a blend of 4.85% by welght cetearyl alcohol, available commercially as 
Hydmpmbw C°mP°““d 34-5 ALFOL 1618 from ShCTBX Chemical Company, Inc., Dublin, Ohio, as a 100% 
Fatty Alcohol?” ,0) 6'1 active material; and 2.33% isostearyl alcohol, available commercially as 
Boratacrosslmkcr 1'4 ADOL 66 from Sherex Chemical Company, Inc., Dublin, Ohio, as a 100% 
water q's' active material. 

EXAMPLE 38 72)alurninum sequichlorohydrate, added as a 55% active material; 
I 20 73>BRIJ 78 (I-ILB 15.3); 

Alurmnllm Chluwhydrate” 28.6 74)a blend of 14.73% by weight Silicone DC245, 4.71% by weight Silicone 
N?m'omc syrfaclamss’ 5-8 DC246, 5.92% by weight FINSOLV s13, 5.06% by weight petrolatum, 2.95% 
Hydrophobic Compound“) 36-6 by weight light mineral oil, and 7.08% by weight tetr'abutoxypropyl trisilox 
Fatty Alcohol?” 4-8 ane, available commercially as MASIL 756 from PPG/Mazer, Gumee, 
Borate Crosshnkerw’ 1-3 Illinois, as a100% active material; and 
Water” q.s. 25 75)a blend of 5.29% by weight ALFOL 1618, and 1.66% by weight ADOL 66. 

EXAMPLE 39 

Antiperspirant Compound“ 29.22 The compositions of Examples 33-40 included a fatty 
Nonionic Stirfactant”) 70) 6.09 alcohol as an additional, Optional hydrophobic compound 
gifymglcfggl?wlwund 32?; and were transparent gelled solids with good esthetic prop 
Borate crossh'nkerlo) 1:65 30 erties and functional properties. 
Fragrance 0.25 
Water” q.s. 

EXAMPLE 40 Ingredients % (by weight)” 

Aluminum Chlorohydraten) 27.33 EXAMPLE 41 
Nonionic surfactant“) 5.89 35 
Hydrophobic Compound”) 4045 Antiperspirant Compound") 14.0 
Fatty Alcohol”) 695 Norlionic Surfactant”) 12.8 
Borate Crosslinkerm) 1.27 Hydrophobic Compound“) 58-0 
Fragrance 0‘10 Borate Crosslinkerlo) 1.2 
waters‘) q_s_ Water” q.s. 

4() EXAMPLE 42 
51)ceteth~10 (HLB 12.9), available commercially as BRIJ 56 from ICI 
Americas, Inc., Wilmington, Delaware, as a 100% active material; Aluminum Sesquichlorohydmm 24-5 
52)a blend of 14.0% by weight Silicone DC245, 14.2% by weight hydroge- Aluminum Chloride Hexahydrate79) 9.0 
nated polyisobutenes, available from Amoco Corp., Chicago, Illinois, as Nonionic Surfactants“) 7.1 
PANALANE L-l4, as a 100% active material; and 4.8% by weight isopropyl Hydrophobic Compound“) 27.3 
gglmitate; and _ 45 Fatty Alcohol“) 6.6 

)stearyl alcohol, available commercially as LANETTE 18 DEC from Borate crosslinkerw) 1,9 
I-Ienkel Corp., Hoboken, New Jersey, as a 100% active material. Water") qs, 
53)ceteth-2O (I-ILB 15.7), available commercially as BRI] 58 from ICI EXAMPLE 43 
Americas, Inc., Wilmington, Delaware, as a 100% active material; —“’_"" 

a blend of 20.4% by weight Silicone DC245, 6.7% by weight PANALANE Aluminum chlomhydmtcz) 7 9 
L14, and 4.0% by weight isostearyl benzoate, available commercially as Aluminum Zirconium 22'9 
FINSOLV SB from Finetex, Inc., Elrnwood Park, New Jersey, as a 100% 50 Tetrachlomhydrex Glyn) ' 
229W matenal'l and . . Nonionic surfactant“) 4.5 

stearyl alcohol, available commercially as LANETTE l8 DEO from . 84) 
I-Ienkel Corp., Hoboken, New Jersey, as a 100% active material. Hydrophoblc scsgmpound 23'9 
“WES-20 glyceryl stearate, available commercially from Lonza1 Inc., Fair Fan)’ A1C°h°1_ 3-8 
Lawn, NJ, as ALDOSPERSE MSaZOFG (I-ILB 13.0), as a 100% active Borate Crosshnkerm’ 2-9 
material; Propylene Glycolg) 2.3 
57a blend of 21.8% by weight Silicone DC245, and 13.5% by weight light 55 water’) q-St 
mineral oil; and EXAMPLE 44 
58)ethylene glycol monostearate. — 

59BRI] 78 (HLB 15.3); Aluminum Zirconium 23.0 
60)a blend of 16.5% by weight Silicone D245, 5.1% by weight Silicone Tetrachlorohydrex Gly‘") 
951556, and 13.8% by weight light mineral oil; and _ Nonionic Surfactant“) 5.1 

a blend of 4.97% by weight mynstyl alcohol, 1.42% by wctght cetyl 60 Hydrophobic Compound“) 20.8 
glcohol, and 0.714 by weight stearyl alcohol. patty Alcohols!” 4.1 
)BRIJ 78 (HLB 15.3); Borate Crosslinkerw) 3 4 

63)a blend of 14.8% by weight Silicone DC245, 7.9% by weight Silicone Pro lane G1 CD19) 95 
DC556, and 11.8% by weight FINSOLV TN; and wag?) y I 
6“a blend of 4.27% by weight myristyl alcohol, 1.22% by weight cetyl q's' 
alcohol, and 0.61% by weight stearyl alcohol. w 
65)BRU 78 (HLB 15.3)‘, 65 

Aluminum Chlorohydrate” 26.0 
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-continued 

Ingredients % (by weight)” 

Anionic Surfactants?) 7.2 
Hydrophobic Compoundgo) 33.8 
Fatty Alcohol”) 6.7 
Borate Crosslinkerw) 1.8 
Waters‘) q.s. 

EXAMPLE 46 

Aluminum chlorohydratez) 28.3 
Cationic Surfactant”) 3.8 
Nonionic Surfactant”) 3.6 
Hydrophobic Compound94) 37.2 
Borate Crosslinkerw) 1.6 
Water” q.s. 

EXAMPLE 47 

Aluminum Zirconium 23.8 
Tetrachlorohydrex Gly‘“) 
Cationic Surfactant”) 7.4 
Nonionic Surfactantg?) 2.9 
Hydrophobic C0mpound97) 32.7 
Borate Crosslinkerlo) . 3.1 

Water” q.s. 

76)aluminum sequichlorohydrate; 
7")BRU 56 (HLB 12.9); 
78)a blend of 26.2% by weight Silicone DC245, 26.0% by weight PERM 
ETHYL 102A, and 5.8% by weight FINSOLV SB. 
79)available commercially from Aldrich Chemical Co., Inc., Milwaukee, 
Wisconsin, as a 100% active material; 
Ema blend of 4.7% by weight BRIJ 78 (HLB 15.3), 0.5% by weight BRI] 30 
(HLB 9.7), and 1.9% by weight cetyl trimethylarnmonium chloride, available 
commercially from Aldrich Chemical Co., Inc., Milwaukee, Wisconsin, as a 
25% aqueous solution; 
81)a blend of 15.7% by weight Silicone DC245, 3.7% by weight Silicone 
DC556, 3.5% by weight PERMETHYL 102A, and 4.4% by weight FINSOLV 

82)6. blend of 3.9% by weight ALFOL 1618, and 2.7% by weight ADOL 66. 
83)BRIJ 78 (HLB 15.3); 
we. blend of 11.0% by weight Silicone DC246, 7.5% by weight PERM 
ETHYL 102A, and 5.4% by weight isopropyl palmitate; 
85)a blend of 2.66% by weight myristyl alcohol, 076% by weight cetyl 
alcohol, and 0.38% by weight stearyl alcohol. 
86)BRU 78 (HLB 15.3); 
87)a blend of 10.6% by weight Silicone DC245, 3.5% by weight Silicone 
DC556, and 6.7% by weight PERMETHYL 102A; 
83)a blend of 2.87% by weight myristyl alcohol, 082% by weight cetyl 
alcohol, and 0.41% by weight stearyl alcohol. 
89>MIRANATE LEC; 
9ma blend of 16.9% by weight Silicone DC245, and 16.9% by weight 
PERMETHYL 102A; 
91)a blend of 4.69% by weight myristyl alcohol, 1.34% by weight cetyl 
alcohol, and 0.67% by weight stearyl alcohol. 
92)dicetyldimonium chloride, available commercially as ADOGEN 432-100 
from Sherex Chemical Company, Inc., Dublin, Ohio, as a 100% active 
material; 
93)BRU 78 (HLB 15.3); 
9")a blend of 18.6% by weight Silicone DC245, and 18.6% by weight 
PERMETHYL 102A. 
95)dicetyldimonium chloride, available commercially as CARSOQUAT 
868-12 from Lonza, Inc., Fair Lawn, New Jersey, as a 68% active material; 
96,3111] 78 (HLB 15.3)‘, 
97)a blend of 16.3% by weight Silicone DC245, and 16.4% by weight 
PERMETHYL 102A. 

The transparent antiperspirant compositions of the present 
invention exhibit unique and superior properties upon topi 
cal application to skin. The improved physical and sensory 
properties include a ?rm, but nonbrittle, consistency to 
e?ectively deliver the antiperspirant compound to the skin; 
storage stability; elimination of the shaking requirement to 
redistribute the antiperspirant compound prior to use; essen 
tially no whitening of the skin and clothing after topical 
application; and transparency for enhanced consumer accep 
tance. 

It should be understood that the foregoing detailed 
description is given merely by way of illustration. Obvi 
ously, many modi?cations and variations of the invention as 
hereinbefore set forth can be made without departing from 
the spirit and scope thereof and therefore only such limita 
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tions should be imposed as are indicated by the appended 
claims. 
What is claimed and desired to be secured by Letters 

Patent is: 
1. A gelled or solid antiperspirant composition compris 

mg: 

(a) about 1% to about 40% by weight of an antiperspirant 
compound; 

(b) about 0.5% to about 10% by 
crosslinker; 

(0) about 5% to about 70% by weight of a surfactant 
selected from the group consisting of a cationic sur 
factant, an amphoteric surfactant, and mixtures thereof; 
and . 

(d) a carrier comprising water; 
wherein the antiperspirant composition has a pH of about 

2 to about 6. 
2. The composition of claim 1 wherein the surfactant is a 

cationic surfactant. 
3. The composition of claim 1 wherein the surfactant is an 

amphoteric surfactant. 
4. The antiperspirant composition of claim 1 further 

comprising 0% to about 50% by weight of a hydrophobic 
compound selected from the group consisting of an aliphatic 
hydrocarbon, a fatty (CS-C22) alcohol, a fatty alcohol ben 
zoate ester, a siloxane, a water-insoluble ether, a water 
insoluble ester, and mixtures thereof. 

5. The antiperspirant composition of claim 1 having a 
penetrometer reading of about 4 mm to about 10 mm. 

6. The antiperspirant composition of claim 1 wherein the 
composition is a non?owable and capable of maintaining a 
shape in the free form at room temperature for at least one 
day. 

7. The antiperspirant composition of claim 1 wherein the 
composition has a % transmittance at 700 nm of at least 
50%. 

8. The antiperspirant composition of claim 1 wherein the 
antiperspirant compound is present in an amount of about 
5% to about 30% by weight of the composition. 

9. The antiperspirant composition of claim 1 wherein the 
antiperspirant compound is present in an amount of about 
10% to about 25% by weight of the composition. 

10. The antiperspirant composition of claim 1 wherein the 
antiperspirant compound is an astringent salt comprising 
aluminum, zirconium, zinc, or a mixture thereof. 

11. The antiperspirant composition of claim 1 wherein the 
antiperspirant compound is selected from the group consist 
ing of aluminum chlorohydrate, aluminum-zirconium tetra 
chlorohydrate, an aluminum-zirconium polychlorohydrate 
complexed with glycine, aluminum-zirconium trichlorohy 
drate, aluminum-zirconium octachlorohydrate, aluminum 
sesquichlorohydrate, aluminum sesquichlorohydrex PG, 
aluminum chlorohydrex PEG, aluminum zirconium 
octachlorohydrex glycine complex, aluminum zirconium 
pentachlorohydrex glycine complex, aluminum zirconium 
tetrachlorohydrex glycine complex, aluminum zirconium 
trichlorohydrex glycine complex, aluminum chlorohydrex 
PG, zirconium chlorohydrate, aluminum dichlorohydrate, 
aluminum dichlorohydrex PEG, aluminum dichlorohydrex 
PG, aluminum sesquichlorohydrex PG, aluminum chloride, 
aluminum zirconium pentachlorohydrate, and mixtures 
thereof. 

12. The composition of claim 1 wherein the borate 
crosslinker is present in an amount of about 0.8% to about 
7% by weight of the composition. 

13. The composition of claim 1 wherein the borate 
crosslinker is present in an amount of about 2% to about 6% 
by weight of the composition. 

weight of a borate 
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14. The composition of claim 1 wherein the borate 
crosslinker is selected from the group consisting of boric 
acid, sodium borate, sodium tetraborate, sodium metaborate, 
boron oxide, an oligomer of boric acid, potassium pentabo 
rate, potassium metaborate, sodium triborate, metaboric 
acid, ammonium hydrogen tetraborate, magnesium borate, 
barium metaborate, calcium metaborate, orthoboric acid, 
lithium metaborate, lithium tetraborate, zirconium metabo 
rate, and mixtures thereof. 

15. The composition of claim 1 having a pH of about 3 to 
about 5. 

16. The composition of claim 1 wherein the surfactant is 
present in an amount of about 1% to about 50% by weight 
of the composition. 

17 . The composition of claim 1 wherein the surfactant is 
present in an amount of about 2% to about 30% by weight 
of the composition. 

18. The composition of claim 1 wherein the carrier further 
comprises ethylene glycol, propylene glycol, butylene gly 
col, propylene carbonate, dimethyl isosorbide, hexylene 
glycol, ethanol, n-butyl alcohol, n-propyl alcohol, isopropyl 
alcohol, and mixtures thereof. 

19.The antiperspirant composition of claim 4 wherein the 
hydrophobic compound is an aliphatic hydrocarbon selected 
from the group consisting of a hydrogenated polybutene, 
isoeicosane, isohexadecane, l-decene dimer, a mineral oil, a 
nonvolatile hydrocarbon ?uids, and a hydrocarbon having a 
general structural formula 

CH3 CH3 

crr3 

20. The antiperspirant composition of claim 4 wherein the 
hydrophobic compound is selected from the group consist 
ing of a cyclic volatile siloxane, a linear volatile siloxane, a 
linear nonvolatile siloxane, a methicone, a phenyltrimethi 
cone, hexyl dimethicone, a polyphenylmethylsiloxane, 
bisphenylhexamethicone, and mixtures thereof. 

21. The antiperspirant composition of claim 1 comprising 
at least one liquid crystal phase. 

22. A gelled or solid antiperspirant composition compris 
ing: 

(a) about 5% to about 30% by weight of an aluminum 
halide, an aluminum hydroxyhalide, a zirconyl oxyha 
lide, a zirconyl hydroxyhalide, an aluminum Zirconium 
glycinate, or a mixture thereof; 

(b) about 0.8% to about 7% by weight of boric acid, 
sodium tetraborate, or a mixture thereof; 

(c) about 5% to about 50% by weight of a surfactant 
selected from the group consisting of a cationic sur 
factant, an amphoteric surfactant, and mixtures thereof; 
and 

(d) an aqueous-based carrier. 
23. The composition of claim 22 further comprising 0% to 

about 50% by weight of a hydrophobic compound selected 
from the group consisting of a volatile cyclic siloxane, a 
volatile linear siloxane, a nonvolatile linear siloxane, iso 
hexadecane, isoeicosane, isopropyl myristate, a polyphenyl 
methylsiloxane, 1—decene dimer, a mineral oil, isostearyl 
alcohol, cetearyl alcohol, stearyl alcohol, cetyl alcohol, 
myristyl alcohol, isostearyl benzoate, a hydrogenated poly 
isobutene, a CITC1S alkyl benzoate, tetrabutoxypropyltrisi 
loxane, a volatile hydrocarbon having a formula 
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CH3 

wherein n ranges from 2 to 5, and mixtures thereof. 
24. A method of treating or preventing malodors associ 

ated with human perspiration comprising topically applying 
an effective amount of an antiperspirant composition to 
human skin, said composition comprising: 

(a) about 1% to about 40% by weight of an antiperspirant 
compound; 

(b) about 0.5% to about 10% by weight of a borate 
crosslinker; 

(c) about 5% to about 70% by weight of a surfactant 
selected from the group consisting of a cationic sur 
factant, an amphoteric surfactant, and mixtures thereof; 
and 

(d) a carrier comprising water, 
wherein the antiperspirant composition has a pH of about 

2 to about 6. 
25. The method of claim 24 wherein the human skin 

having the antiperspirant composition applied thereon has 
no visually-observable white residue. 

26. The composition of claim 2 wherein the cationic 
surfactant is selected from the group consisting of laurylt 
rimethylarnmonium chloride, stearyltri (Z-hydroxyethyl) 
ammonium chloride, lauryldimethylbenzylammonium chlo 
ride, oleyldimethylbenzylammonium chloride, dilauryldim 
ethylammonium chloride, cetyldimethylbenzylammonium 
chloride, dicetyldimethylammonium chloride, laurylpyri 
dinium chloride, cetylpyridinium chloride, N-(soya alkyl) 
N,N,N-trimethyl ammonium chloride, polydiallyldimethy 
larnmonium chloride, diallyldimethyl ammonium salt 
copolymerized with acrylamide, guarhydroxypropyltrimo 
nium chloride, copolymer of N—vinylpyrrolidone and N,N 
dimethylarnineothylmethacrylate quatemized with dimeth 
ylsulfate; copolymer of acrylamide and N,N 
dimethylaminoethyl methacrylate quatemized with 
dimethyl sulfate, a cationic hydroxyethylcellulosic, cetylt 
rimethylarnrnonium chloride, decyldimethyloctylammo 
nium chloride, myristyltrimethylammonium chloride, 
polyoxyethylene(2)cocomonium chloride, methylbis(2-hy 
droxyethyl)cocoammonium chloride, methylpolyoxyethyl 
ene-(15) cocoarrunonium chloride, methylbis(2-hydroxy 
ethyl)-octadecyl ammonium chloride, 
methylpolyoxyethylene(l5)-octadecylammonium chloride, 
methylbis(2-hydroxyethyl)-oleylammonium chloride, meth 
ylpolyoxyethylene(15) oleylarnrnonium chloride, and mix 
tures thereof. 

27. The composition of claim 3 wherein the amphoteric 
surfactant is selected from the group consisting of an 
N-alkyl-B-aminopropionate, an N-alkyl-[i-iminodipropi 
onate, a betaine, an amido-betaine, a sulphobetaine, an 
N-acyl sarcosinate, a substituted imidazoline, and mixtures 
thereof. 

28. A gelled or solid antiperspirant composition compris 
ing: 

(a) about 1% to about 40% by weight of an antiperspirant 
compound; 

(b) about 0.5% to about 10% by weight of a borate 
crosslinker; 

(c) about 5% to about 70% by weight of a cationic 
' surfactant comprising cetrimonium chloride, dicetyldi 
monium chloride, or a mixture thereof; and 
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(d) a carrier comprising water; (0) about 5% to about 70% by weight of an arnphoteric 
wherein the antiperspirant composition has a pH of about surfactant Comprising a betajne; and 

2 to about 6. . . . 

29.A gelled or solid antiperspirant composition compn's- (d) a Gamer compnsmg water; 

ing: 5 wherein the antiperspirant composition has a pH of about 
(a) about 1% to about 40% by weight of an antiperspirant 2 to about 6‘ 
compound; 

(b) about 0.5% to about 10% by weight of a borate 
crosslinker; 
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